Introduction {#s1}
============

The prevalence of coronary artery disease (CAD) increases with age,[@R1] and due to increasing life expectancies expected to further increase in the coming decades.[@R2] Interventions to reduce lifestyle-related risk factors (LRFs) such as overweight, physical inactivity and smoking have proven to be effective in secondary prevention of cardiovascular events and are also recommended in older patients.[@R3] However, treatment complexity in older patients is greater, due to polypharmacy, comorbidities and functional decline, which may interfere with secondary prevention.[@R2] Therefore, accessible and individualised programmes are needed, particularly in older patients.[@R7] However, evidence for the efficacy of various lifestyle prevention programmes in older patients is less conclusive than in younger patients.[@R3]

The Randomised Evaluation of Secondary Prevention by Outpatient Nurse SpEcialists 2 (RESPONSE-2) trial was a community-based lifestyle intervention trial evaluating nurse-coordinated referral to a comprehensive set of three lifestyle interventions (weight reduction, physical activity and/or smoking cessation).[@R8] In the overall population significant improvements were seen in LRFs in the intervention group as compared with usual care. However, it is unclear whether these effects differ according to age. We therefore performed a secondary analysis in the RESPONSE-2 trial comparing the treatment effect on LRFs in older (≥65 years) vs younger (\<65 years) patients. We hypothesised that the treatment effect on LRFs in the overall RESPONSE-2 population was comparable in older and younger patients.

Methods {#s2}
=======

Study design {#s2-1}
------------

We used data from the RESPONSE-2 trial (n=824), a multicentre, randomised controlled trial conducted in 15 hospitals in the Netherlands.[@R8] The trial was designed to examine the effect of nurse-coordinated referral to a comprehensive set of up to three community-based interventions to improve LRFs in patients with CAD. Written informed consent was obtained from all patients. The methods and outcomes are described in detail elsewhere[@R8] and are briefly summarised below. In the current study, we compared improvements in LRFs at 12 months follow-up in older (65--84 years) versus younger (32--65 years) patients.

Patient population {#s2-2}
------------------

In the RESPONSE-2 trial, patients aged 18 years or older were eligible \<8 weeks after hospitalisation for acute coronary syndrome (ACS), and/or coronary revascularisation, if they had at least one of the following lifestyle risk factors: (1) body mass index (BMI) ≥27 kg/m^2^, (2) self-reported physical inactivity (\<30 min of physical activity of moderate intensity five times per week), (3) self-reported current smoking or stopped ≤6 months before hospital admission, and if they reported to be motivated to attend at least one lifestyle programme.

Exclusion criteria were: planned revascularisation after discharge; life expectancy ≤2 years; congestive heart failure New York Heart Association class III or IV; visits to outpatient clinic and/or lifestyle programme not feasible; no internet access and anxiety or depressive symptoms (Hospital Anxiety and Depression Scale (HADS)\>14), as this was expected to impede lifestyle changes.[@R10]

All patients received usual care, including visits to the cardiologist, cardiac rehabilitation according to national and international guidelines[@R3] and up to four visits to a nurse-coordinated secondary prevention programme addressing healthy lifestyles, biometric risk factors and medication adherence.

Public and patient involvement {#s2-3}
------------------------------

The RESPONSE-2 trial was based on the evaluation of the RESPONSE-1 trial, including involvement from participating nurses and patients.[@R12] During the study, patients were filmed for the training of participating nurses and were asked about their experiences with the lifestyle programme(s). The nurses contributed to the development and implementation of the study and spread a leaflet with study results among patients.

Nurse-coordinated care and referral to lifestyle programmes {#s2-4}
-----------------------------------------------------------

Patients in the intervention group were referred to up to three lifestyle programmes by registered nurses with experience in cardiovascular care. The number and sequence of the lifestyle programmes was determined by patient's risk profile/preferences. Nurses were trained in a systematic referral approach, consisting of risk status assessment, discussing the current risk status with patients and assessing levels of motivation to sustain or improve LRFs. Depending on levels of motivation, participation in relevant lifestyle programme(s) was advised, followed by referral.

The three lifestyle programmes (Weight Watchers, Philips DirectLife and Luchtsignaal smoking cessation) were offered in their existing format. In short, the weight loss programme (Weight Watchers) was provided as a programme for weight reduction by addressing diet patterns, unhealthy behaviour and physical activity. Weekly group-based sessions were provided. The physical activity programme (Philips DirectLife) was offered as an internet-based programme with an accelerometer and personalised feedback by an online coach to monitor and improve physical activity. Luchtsignaal provided a telephone counselling-based smoking cessation programme based on motivational interviewing by trained professionals, and pharmacological treatments for smoking cessation were prescribed, as appropriate. More details about the nurse-coordinated care and lifestyle programmes have been described elsewhere.[@R8]

Data collection and measurements {#s2-5}
--------------------------------

Data were collected at baseline (first visit within 8 weeks after hospital discharge) and at 12 months, and included cardiovascular history and risk factors, dietary status, physical activity, smoking status and medication use. Body weight, height and waist circumference were measured and BMI was calculated. Physical activity was measured by the 6 min walking distance (6MWD).[@R15] Smoking status was assessed by a urinary cotinine test (UltiMed one step, Dutch Diagnostic, Zutphen, the Netherlands; detection limit 200 ng/mL).

Outcomes {#s2-6}
--------

We compared the treatment effect in older (65--84 years) versus younger (32--64 years) patients. The primary outcome was improvement in ≥1 LRF(s) without deterioration in the other two LRFs at 12 months follow-up. Improvement was defined as: (1) weight loss of ≥5%[@R11]; (2) a urine cotinine level \<200 ng/m and/or 3) \>10% increase in 6MWD.[@R16] Deterioration was defined as: (1) any weight gain in combination with a BMI \>25 kg/m^2^; (2) a positive cotinine test (\>200 ng/mL) in non-smokers at baseline and (3) any decrease in 6MWD compared with baseline. Two exceptions were made: in patients who stopped smoking and/or improved their 6MWD, an increase of 2.5% in BMI was classified as no deterioration. Secondary outcomes included differences in isolated LRFs (weight, smoking and physical activity) and an LRF analysis of no improvement. We analysed non-improved patients defined as patients with ≥1 LRF(s) not on target at baseline and who had remained not on target 12 months later.[@R8]

Statistical methods {#s2-7}
-------------------

Continuous variables are described using means with SD for normally distributed data and medians with IQR for non-normally distributed data. Categorical variables are presented using frequencies and percentages.

The variation in treatment effect by age was first investigated using unadjusted logistic regression analyses (OR with 95% CI) including treatment, age (dichotomised at 65 years) and an interaction term of treatment by age. We considered p values \<0.10 indicative of variation in treatment effect and then reported separate ORs. Statistically non-significant interaction terms (p≥0.10) were interpreted as an indication that there was no variation in treatment effect by age. In these outcomes, we reported the OR of the analyses in the overall population ([figure 1](#F1){ref-type="fig"}, [table 1](#T1){ref-type="table"}).

![Outcomes in lifestyle-related risk factors after 12 months.](heartjnl-2019-316056f01){#F1}

###### 

Primary and secondary outcomes

                                                                       Age ≥65 years   Age \<65 years   Age ≥65 years    Age \<65 years   Treatment by age                             
  -------------------------------------------------------------------- --------------- ---------------- ---------------- ---------------- ---------------------- --------------------- -------
  Primary outcome, n (%)                                                                                                                                                               
   Success^\*^                                                         41/99 (41.4)    31/120 (25.8)    92/261 (35.2)    60/231 (26.0)    1.67 (1.22 to 2.31)    0.45                  
  Secondary outcomes, n (%)                                                                                                                                                            
   No improvement                                                      37/99 (37.4)    73/120 (60.8)    108/261 (41.4)   103/231 (44.6)   0.38 (0.22 to 0.67)    0.88 (0.61 to 1.26)   0.01
  Weight reduction, n (%)                                                                                                                                                              
   ≥5% weight reduction                                                40/99 (40.4)    13/120 (10.8)    57/261 (21.8)    35/231 (15.2)    5.58 (2.77 to 11.26)   1.57 (0.98 to 2.49)   0.003
   ≥5% weight reduction in patients with baseline BMI ≥27 kg/m^2^      38/72 (52.8)    12/87 (13.8)     50/197 (25.4)    27/166 (16.3)    6.99 (3.25 to 15.01)   1.75 (1.04 to 2.95)   0.003
  Smoking status, n (%)                                                                                                                                                                
   Urine cotinine \<200 ng/mL                                          86/99 (86.9)    95/120 (79.2)    186/261 (71.3)   163/231 (70.6)   2.28 (0.99 to 5.24)    0.90 (0.60 to 1.34)   0.05
   Urine cotinine \<200 ng/mL in smokers \<6 months before admission   17/29 (58.6)    10/34 (29.4)     69/143 (48.3)    66/132 (50.0)    3.40 (1.20 to 9.66)    0.93 (0.58 to 1.50)   0.03
  Physical activity, n (%)                                                                                                                                                             
   ≥10% improvement on 6MWD                                            45/98 (45.9)    45/120 (37.5)    118/261 (45.2)   94/231 (40.7)    1.27 (0.94 to 1.71)    0.62                  
   ≥10% improvement on 6MWD in baseline physically inactive            30/67 (44.8)    27/74 (36.5)     76/160 (47.5)    63/143 (44.4)    1.14 (0.72 to 1.79)    0.60                  

Values are n/N (%).

\*Success is defined as improvement in 1\>LRF without deterioration of the other 2.

BMI, body mass index; LRFs, lifestyle-related risk factors; 6MWD, 6 min walking distance.

The baseline measurements of the variables age, sex, marital status, educational level, BMI ≥27 kg/m^2^, self-reported physical inactivity, self-reported current smoking or stopped ≤6 months before hospital admission, low-density lipoprotein cholesterol, systolic blood pressure, diabetes mellitus and no history of cardiovascular disease (CVD) were identified as potential confounders. Then, we performed adjusted logistic regression analyses to examine if there were any discrepancies between the unadjusted and adjusted regression analyses regarding treatment by age interactions. As a sensitivity analysis, we investigated (in unadjusted analyses) how the treatment effect varied across the whole age spectrum (from 32 to 84 years) with age as a continuous variable, using the non-parametric method as described by Bonetti and Gelber[@R17] and the parametric method as described by Royston and Sauerbrei.[@R18]

Statistical analyses were performed using SPSS V.24.0 (IBM, Armonk, New York, USA) and Stata V.13.1 (StataCorp, 2013).

Results {#s3}
=======

Patient characteristics {#s3-1}
-----------------------

A total of 824 participants were randomised in the RESPONSE-2 trial. In 711 patients, outcome data were complete and these patients were included in the primary analysis ([figure 2](#F2){ref-type="fig"}). Mean age was 69.2±3.9 years in older patients and 53.7±6.6 in younger patients ([table 2](#T2){ref-type="table"}). Overall, 20.4% of older patients and 22.1% of younger patients were female. Older patients more frequently had a history of CVD (45.3% vs 30.6%, p\<0.001) and more comorbid conditions, such as hypertension (52.5% vs 34.2%, p\<0.001), diabetes mellitus (24.1% vs 11.9%, p\<0.001) and peripheral artery disease (9.8% vs 2.6%, p\<0.001) compared with younger patients ([tables 2 and 3](#T2 T3){ref-type="table"}). There were no significant differences in medication prescriptions between older and younger patients at baseline.

![Study population flow chart. 6MWD, 6 min walking distance; LRF, lifestyle-related risk factor.](heartjnl-2019-316056f02){#F2}

###### 

Baseline characteristics

                                                    Age ≥65 years   Age \<65 years   P value
  ------------------------------------------------- --------------- ---------------- ---------
  Demographics and medical history                                                   
   Age, years                                       69.2±3.9        53.7±6.6         \<0.001
   Female                                           50 (20.4)       128 (22.1)       0.59
   Caucasian                                        234 (95.5)      529 (91.4)\*     0.04
   Higher education (\>13 years)                    95 (38.8)       236 (40.8)       0.64
   Relationship (married or cohabiting)             198 (80.8)      471 (81.3)       0.85
  Index event                                                                        
   ST-segment elevation myocardial infarction       77 (31.4)       266 (45.9)       \<0.001
   Non-ST-segment elevation myocardial infarction   91 (37.1)       200 (34.5)       0.47
   Unstable angina                                  28 (11.4)       40 (6.9)         0.04
   Stable angina requiring revascularisation        49 (20.0)       73 (12.6)        0.01
  Treatment                                                                          
   Percutaneous coronary intervention               180 (73.5)      459 (79.3)       0.08
   Coronary artery bypass surgery                   35 (14.3)       52 (9.0)         0.03
   Medication only                                  30 (12.2)       68 (11.7)\*      0.82
  Medication prescription                                                            
   Antiplatelet/anticoagulation agents              244 (99.6)      578 (99.8)       0.51
   Beta-blockers                                    209 (85.3)      493 (85.1)       1.00
   ACE inhibiter/ARB                                190 (77.6)      423 (73.1)       0.19
   Lipid-lowering drugs                             239 (97.6)      559 (96.5)       0.52
  Previous cardiovascular disease                                                    
   Myocardial infarction                            62 (25.3)       121 (20.9)       0.17
   Percutaneous coronary intervention               49 (20.0)       79 (13.6)        0.03
   Coronary artery bypass surgery                   19 (7.8)        12 (2.1)         \<0.001
   Stroke                                           12 (4.9)        14 (2.4)         0.08
   Peripheral artery disease                        24 (9.8)        15 (2.6)         \<0.001
  No known history of cardiovascular disease        134 (54.7)\*    402 (69.4)       \<0.001

Values are mean±SD or n (%).

\*Difference between intervention and control group after randomisation, p\<0.05.

ARB, angiotensin II receptor blockers.

###### 

Risk profiles and lifestyle-related risk factors at baseline

                                                Age ≥65 years (n=245)   Age \<65 years (n=579)   P value
  --------------------------------------------- ----------------------- ------------------------ ---------
  Risk profiles                                                                                  
   BMI, mean (SD), kg/m^2^                      29.9±4.6                29.6±4.4                 0.35
   Overweight (BMI ≥25 kg/m^2^)                 16 (88.2)               500 (86.4)               0.57
   Overweight (BMI ≥27 kg/m^2^)                 182 (74.3)              427 (73.7)               0.93
   Quit smoking [\<]{.ul}6 months (baseline)    35 (14.3)               183 (31.6)               \<0.001
   Physically inactive                          158 (64.5)              364 (62.9)               0.69
   Systolic blood pressure [\>]{.ul}140 mm Hg   124 (50.6)              171 (29.5)               \<0.001
   LDL cholesterol [\>]{.ul}1.8 mmol/L          155 (63.3)              408 (70.5)               0.02
   Waist circumference, cm                      108.5±12.1\*            106.0±11.9\*             0.01
   6MWD, m                                      433±103                 506±107                  \<0.001
   History of hypertension                      128 (52.5)              198 (34.2)\*             \<0.001
   History of diabetes mellitus                 59 (24.1)               69 (11.9)                \<0.001
   History of dyslipidaemia                     69 (28.2)               115 (19.9)               0.01
  Eligibility for lifestyle programmes, n (%)                                                    
   Eligible WeightWatchers                      182 (74.3)              427 (73.7)               0.93
   Eligible Luchtsignaal                        71 (29.0)               334 (57.7)               \<0.001
   Eligible DirectLife                          158 (64.5)              364 (62.9)               0.69

Values are mean±SD or n (%).

\*Difference between intervention and control group after randomisation, p\<0.05.

BMI, body mass index; LDL, low-density lipoprotein; 6MWD, 6 min walking distance.

Overall, 86.9% was overweight (BMI ≥25 kg/m^2^) and 63.3% did not meet the target for adequate physical activity (≥5 times per week 30 min/day moderate physical activity) at baseline ([table 3](#T3){ref-type="table"}). Younger patients were more often current smokers (26.1% vs 14.7%, p\<0.001) and more frequently had quit smoking within 6 months before or during hospital admission (31.6% vs 14.3%, p\<0.001) than older patients. Both older and younger patients chose most frequently to attend a single lifestyle programme (50.5% vs 47.5%, p=0.64), of whom 52.0% and 48.4% participated in the physical activity programme ([online supplementary table S1](#SP1){ref-type="supplementary-material"}).
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Treatment effect in older and younger patients {#s3-2}
----------------------------------------------

In older patients, 41.4% patients (41/99) in the intervention group compared with 25.8% patients (31/120) in the control group were successful in improving ≥1 LRFs at 12 months without deterioration in the other LRFs (ie, the primary outcome, [table 1](#T1){ref-type="table"}). In younger patients, 35.2% patients (92/261) in the intervention group compared with 26.0% patients (60/231) in the control group improved ≥1 LRFs. In the univariable analyses, older patients in the intervention group were numerically more successful in improving LRFs, however, no variation in treatment effect by age was found (p=0.45, OR overall 1.67, 95% CI 1.22 to 2.31) ([figure 1](#F1){ref-type="fig"}).

Older patients were less likely to show non-improved LRFs at all (interventions: 37.4% vs controls: 60.8%) compared with younger patients (interventions: 41.4% vs controls: 44.6%) ([table 1](#T1){ref-type="table"}). Furthermore, older patients in the intervention group (OR 0.38, 95% CI 0.22 to 0.67) were less likely to have non-improved LRFs as compared with younger patients in the intervention group (OR 0.88, 95% CI 0.61 to 1.26) (p value treatment by age=0.01) ([figure 1](#F1){ref-type="fig"}).

Older patients were more successful in achieving weight reduction of ≥5% (40.4% interventions vs 10.8% controls, OR 5.58, 95% CI 2.77 to 11.26) compared with younger patients (21.8% interventions vs 15.2% controls, OR 1.57, 95% CI 0.98 to 2.49) (p value treatment by age=0.003) ([table 1](#T1){ref-type="table"}, [figure 1](#F1){ref-type="fig"}). In addition, in patients with a BMI ≥27 kg/m^2^ at baseline, higher rates of ≥5% weight reduction were observed in older patients (52.8% interventions vs 13.8% controls, OR 6.99, 95% CI 3.25 to 15.01) as compared with younger patients (25.4% interventions vs 16.3 controls, OR 1.75, 95% CI 1.04 to 2.95) (p value treatment by age=0.003) ([table 1](#T1){ref-type="table"}). Older patients attended more sessions in the weight reduction programme compared with younger patients (median 30 vs 10, p\<0.001) ([online supplementary table S1](#SP1){ref-type="supplementary-material"}). In patients attending \>30 sessions, 91.3% of older patients and 57.9% of younger patients achieved ≥5% weight reduction (p=0.03).

Numerically, more older patients had negative cotinine tests (interventions: 86.9% vs controls: 79.2%, OR 2.28, 95% CI 0.99 to 5.24) compared with younger patients (interventions: 71.3% vs controls: 70.6%, OR 0.90, 95% CI 0.60 to 1.34) (p value treatment by age=0.05) ([table 1](#T1){ref-type="table"}, [figure 1](#F1){ref-type="fig"}). In addition, more older pre-event smokers in the intervention quit smoking at 12 months follow-up (58.6% interventions vs 29.4% controls, OR 3.40, 95% CI 1.20 to 9.66) while in younger smokers no difference was found in smoking cessation rates (48.3% interventions vs 50.0% controls, OR 0.93, 95% CI 0.58 to 1.50) (p value treatment by age=0.03) ([table 1](#T1){ref-type="table"}).

No differences were observed on improvement on the 6MWD in both older (interventions: 45.9% vs controls: 37.5%) and younger patients (interventions: 45.2% vs controls: 40.7%) (p value treatment by age=0.62, overall OR 1.27, 95% CI 0.94 to 1.71) ([table 1](#T1){ref-type="table"}, [figure 1](#F1){ref-type="fig"}).

We did not find any discrepancies between the non-adjusted and adjusted regression analyses regarding the treatment by age interactions.

Sensitivity analysis {#s3-3}
--------------------

When age was analysed as a continuous variable ([online supplementary figures S1-S5](#SP1){ref-type="supplementary-material"}), we found that the treatment effect increased with age for the outcomes *non-improved LRFs* (p values ranging from 0.05 to 0.13), *weight reduction* (p values ranging from 0.001 to 0.005) and *smoking cessation* (p values ranging from 0.03 to 0.94). There were no strong indications that treatment effects varied by age for *successful improvement on LRFs* (p values ranging from 0.07 to 0.15) and *physical activity* (p values ranging from 0.23 to 0.28).

Discussion {#s4}
==========

Our findings suggest that despite more adverse cardiovascular risk profiles and comorbidities, nurse-coordinated referral to a community-based lifestyle intervention was at least as successful in improving LRFs in older compared with younger patients. While levels of physical activity did not improve in both groups, older patients in the intervention group were more successful in weight reduction and smoking cessation as compared with younger patients.

At baseline, older patients more frequently had a history of CVD, adverse cardiovascular risk profiles and more comorbidities such as hypertension, diabetes mellitus and peripheral artery disease. In older patients, the risk of recurrent events is higher due to age alone, but comorbidities and risk factors not on target can further increase this risk.[@R3] Despite these higher risks, older patients are under-represented in clinical trials, resulting in poor generalisability of interventions in this population.[@R6] Our study shows that suboptimal risk profiles in older patients can be modified by easily accessible and widely available community-based prevention programmes. Conversely, success rates in the control groups at 12 months were identical for the two age groups. A considerable percentage of older patients in the control group (61%) showed no improvement in LRFs, demonstrating that risk modification in older patients is suboptimal in the context of usual secondary preventive care, but can be facilitated using lifestyle prevention programmes. However, we observed comparable non-improved LRFs at 12 months follow-up in younger patients in both study groups (intervention 41.4% vs control 44.6%, p=0.47). This suggests that both younger and older patients are in need for other lifestyle interventions. Further research is needed to evaluate how secondary preventive care could be customised in this population as younger patients will commonly have many years of being at increased risk of subsequent events. The weight reduction component was the most effective intervention in the overall RESPONSE-2 trial.[@R8] In our age-specific analysis, older patients in the intervention group were more successful in weight reduction than younger patients. This might be explained by the higher attendance rate of older patients to the weight reduction programme. Our findings are in line with previous reports that identified older age as an important determinant for dietary adherence in lifestyle modification programmes.[@R21] Although long-term effects of weight reduction on mortality in older adults remain to be established, weight loss has shown to be associated with increased functional independence and higher quality of life,[@R23] both important outcomes for older patients.[@R4] However, caution is required in older patients with unintended weight loss as it can be a sign of underlying pathology or deconditioning.[@R25]

Previous research has shown that older patients are more successful in smoking cessation if they have recently been hospitalised for an ACS or revascularisation,[@R27] have previously experienced multiple cardiac events or procedures[@R28] or associate health-related complaints with smoking.[@R29] This is in line with our findings, as we found more successful quitters among the older patients in the intervention group as compared with younger patients, and older patients more frequently had a history of CVD and more comorbidities. Interestingly, only 7/29 (24.1%) of the eligible older patients in the intervention group attended the smoking cessation programme ([online supplementary table S1](#SP1){ref-type="supplementary-material"}). Presumably, the longer duration of smoking in patients at higher age contributes to the difficulties in quitting. We have previously shown that patients who quit smoking immediately during or directly after hospital admission are more successful in long-term smoking abstinence.[@R14] Therefore, healthcare providers should use the opportunity of hospitalisation to discuss smoking cessation with patients.

In the RESPONSE-2 trial, the attendance rates to the physical activity and smoking cessation programmes were comparable between older and younger patients, except for the weight reduction programme, which was more frequently visited by older patients. Retirement has been shown to be associated with successful lifestyle modification, presumably because retired adults have more time to implement lifestyle changes in their daily life.[@R32] In addition, the nurse-coordinated lifestyle programmes in the RESPONSE-2 trial were community-based and easily accessible, potentially removing barriers which normally might have contributed to non-participation.

Strengths and limitations {#s4-1}
-------------------------

There are several strengths to our study. First, we examined the effect of a large multicentre randomised trial on lifestyle modification in older patients. Second, the community-based lifestyle interventions were uniformly offered in their existing format which facilitates implementation in daily practice for older as well as for younger patients. Third, all lifestyle outcomes were objectively measured.

Some aspects our study warrant consideration. First, our study population included a relatively healthy group of older patients. Patients were eligible if they were able to visit the outpatient clinic and lifestyle programmes and had little no anxiety or depression disorders (HADS [\<]{.ul}14). Therefore, our findings cannot readily be extrapolated to older and sicker patients with multimorbid conditions and a high level of frailty. Such patients might benefit more from cardiac rehabilitation programmes or functional interventions rather than lifestyle modification aimed at long-term secondary prevention.

Second, assessing effect modification by age after dichotomising age at 65 years can be attractive from a clinical decision-making perspective. To some extent the cut-off is arbitrary, as other cut-offs may also be considered. The current cut-off of 65 years was based on the current European guidelines that still use 65 years as a cut-off point for older patients[@R3] in combination with the limited sample of patients aged \>70 years in our study. However, a dichotomised cut-off point can be problematic as it entails some statistical inefficiency. In addition, it is biologically implausible that a sudden change in effect exists at the age of 65 years. Therefore, to supplement our main analysis we performed extensive parametric and non-parametric analyses using age as a continuous variable, which supported our finding that the treatment effect was at least of the same magnitude in older as in younger patients.

Conclusion {#s5}
==========

Despite the higher prevalence of risk factors and comorbidities, nurse-coordinated referral to a community-based lifestyle intervention appears to be at least as successful in improving lifestyle in older as in younger patients. These results suggest that age alone should not be a reason to withhold lifestyle interventions in older patients with CAD.

###### Key questions

What is already known on this subject?
--------------------------------------

-   Lifestyle interventions are recommended for patients with coronary artery disease (CAD), however the evidence of the effects of lifestyle intervention programmes in older patients is less conclusive than in younger patients.

What might this study add?
--------------------------

-   We performed a secondary analysis in The Randomised Evaluation of Secondary Prevention by Outpatient Nurse SpEcialists 2 randomised trial evaluating nurse-coordinated referral to a comprehensive set of three lifestyle interventions (weight reduction, smoking cessation and/or physical activity).

-   While older patients had a more adverse cardiovascular risk profile and more comorbidities at baseline, nurse-coordinated referral to a community-based lifestyle intervention was at least as successful in improving lifestyle in older as in younger patients at 12 months follow-up.

How might this impact on clinical practice?
-------------------------------------------

-   Risk factor modification in older patients is suboptimal in the context of usual secondary preventive care, but can be facilitated using easily accessible community-based lifestyle prevention programmes.

-   Our results demonstrate that higher age alone should not be a reason to withhold lifestyle interventions in patients with CAD.
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